Does healthy immigrant effect vary between immigrant subgroups in Australia:
A longitudinal investigation?
Background:
Immigrant health and their access to and use of health care services is a key policy issue in Australia which has one of the highest proportions of immigrant population in the world: an estimated 24% of the total population of4.96 million people is born overseas, and net overseas migration is the major contribution to population growth in Australia (Australian Bureau of Statistics 2007; Australian Bureau of Statistics 2008). Immigrants play a major role in satisfying the Australian demand for labour. As such, good health is essential in guaranteeing their continuing social and economic contribution to the nation and in maximising the benefit of immigration program. Moreover, in a country where one person in five is born overseas, the national health profile and consequent cost to the health system is significantly determined by the health and health service utilisation of its immigrants.
It is therefore surprising that comparatively little attention has been paid to immigrant health and health care utilisation both domestically and internationally. This may be due, in part, to the complexities of the relationships involved, but also results from a lack of reliable data linking health outcomes to migration status, and the background and experiences of migrants. Immigrants were either excluded from most health research conducted in Western societies or were too few, both in number and as a proportion of study samples, to yield reliable estimates of their health status and health needs (Friis, Yngue et al. 1998) . Much of the recent international literature on immigrant health has focused on identifying the presence and possible magnitude of a "healthy immigrant effect". Typically these studies used cross-sectional data or a series of cross-sectional data which only provide a snapshot in time of differences in the outcome between migrants and non-migrants. Not only does this ignore time, which is valuable as an indicator of integration, but also potential biases from between-individual (and other endogeneous) effects.
Aims:
Using multiple rounds of panel data from the Household Income and Labour Dynamics in Australia (HILDA), this study determines the existence and temporal dynamics of the healthy immigrant effect. The key question is to identify whether differences in the various health outcomes (as measured by SF-36 with subscales mental health, general health, physical functioning; and psychological stress (K-10)) exist between the native -born (NB) and foreign-born (FB) and among the different migrant groups and if there is a difference, whether it remains over time adjusting for various covariates. Specifically this study addresses the following specific questions: with a large national probability sample of 7682 households with at least one eligible person aged 15 years and above. All the members of these households aged 15 years and over form the basis of the panel to be interviewed in all the subsequent waves.One of the salient features of HILDA is that the sample was gradually extended to include all those persons from these households resulting from changes in the age and compositional changes of the original households, interviewed in wave 1. In wave 1 a total of 19, 914 individuals are interviewed. Of these, 3,556 were FB, with 1,525 from the main ES countries (10.9% of the total sample), and 2,031 (14.5% of the sample) born in non-English-speaking countries (Headey and Warren 2008) . Both the longitudinal and cross-sectional weights were provided with the data to make inferences about the population. Variables and measures: Two health measures are used in this study: SF-36 (which can have three subscales-mental health, general health and physical functioning), and Kessler 10 (psychological stress). The SF-36 is comprised of 36 questions that fall into eight health domains: general health perceptions (GH -5 items), physical functioning (PF -10), role limitations due to physical functioning (RP -4), bodily pain (BP -2), general mental health (MH -5), role limitations due to emotional problems (RE -3), vitality (VT -4), and social functioning (SF -2). Each is scored from 0 (worst score) to 100 (best score). A score of100 in the PF, RP, BP, SF, RE, GH, VT, and MH domains indicate an absence of problems in those areas. The maximum score on these scales indicates not just the absence of disability, but also the presence of a positive health state. For example, a score of 100 in physical functioning indicates an ability to perform all activities without limitations due to health; whereas a score of 100 in mental health indicates an ability to function without personal or emotional problems. A score of 100 in the mental health domain indicates that the respondent feels peaceful and happy and is calm all the time. The SF-36 also yields two psychometrically-based physical and mental health summary measures the Physical Component Summary (PCS) and the Mental Component Summary (MCS). SF-36 also includes information on self-Rated Health (SRH). This SRH varies between 1 (poor health) and 5 (excellent health). Those reported fair or poor health were considered as reporting 'poor health', and others who reported good or very good or excellent were considered as reporting as 'good health', in this study.
In waves 7 and 9, HILDA collected information on the psychological distress levels of individuals by administering K-10 questionnaire. The Kessler-10 consists of ten questions about non-specific psychological distress and seeks to measure the level of current anxiety and depressive symptoms based on questions about negative emotional states a person may have experienced in the four weeks prior to interview (Kessler, Andrews, Colpe, Hiripi, Mroczek, Normand et al., 2002; Kessler, Barker, Colpe, Epstein, Gfroerer, & Hiripi, 2003) . For each item there is a five-level response scale based on the amount of time the respondent reports experiencing the particular problem. Generally, each item is scored from 1 for 'none of the time' to 5 for 'all of the time'. Scores for the ten items are then summed, yielding a minimum possible score of 10 and a maximum possible score of 50, with low scores indicating low levels of psychological distress and high scores indicating high levels of psychological distress.
The main exposure/explanatory variable will be nativity status, i.e., FB or NB. FB is further sub grouped into Asia, English Speaking (ES) countries, and "other countries". Duration of residence is used as a proxy measure to investigate how exposure to the social, cultural and physical environment of the host population might be associated with the health of migrant population. In addition, age, sex, marital status, education, employment status, household income, region of residence, time, health behaviour (drinking, smoking) are used as controls in all multivariate analyses as they are associated with both migration and health.
We used random effects linear regression models to understand the joint effect of immigrant status and the duration of residence in Australia on various health aspects such PH (with PCS as the dependant variable in the regression model), MEH (with MCS being the dependant variable in the regression model) and PSD (with PSD as the dependent variable in the regression model). Random effects logistic regression models were used to understand the role of immigrant status and the length of stay in Australia on SRH. SRH status which takes values 0 (representing 'poor health') and 1 (representing 'good health') was the dependant variable in the logistic regression. Probability of being in good health, given the various covariates, has been modelled in the logistic regression.
Before the regression analysis, basic characteristics of all the FB and the NB respondents were provided and trends in mean levels of PH, MEH and PSD were studied. We also studied trends in proportion of people reported 'poor health', across all the waves of HILDA. Table 1 shows socio-economic and demographic characteristics of all these FB and NB Australians, in wave 1. Trends in PH, MEH, PSD and proportion reporting poor health (proportion reporting poor/fair SRH) are shown in Figures 1(A), 1(B) , 1(C) and 1(D) respectively, by immigrant status. Figures 1(E), 1(F) , 1(G) and 1(H), on the other hand, shows trends in the above mentioned health aspects by cohort of arrival of FB groups.
Results and conclusions
In general, the PH, MEH and SRH levels are better for FB groups who arrived Australia after 1991 and are found decreasing with their duration of stay in Australia (Figures  1(E), 1(F) and 1(H) ). This indicated the existence of "healthy immigrant effect". Results show a clear declining trend in PH and increasing trend in the proportion of people reporting poor health, over different waves of HILDA. On the other hand, MEH levels are relatively stable over different waves, with the exception of FB people from "other countries". On the whole, the levels of PH, MEH, PSD and SRH are poorer for FB people, in comparison to the NB people. However, the health of FB groups vary considerably from one another and some of the FB groups have clear health advantage over the NB people, with respect to various health outcomes. For instance, the PH of Asians is better than the NB Australians. Apart from that, there is no clear sign of decline in physical health among Asians while the decline is clearly pronounced in the NB Australians. However, the differentials observed in levels and trends of health outcomes found in these figures may also be due to the influence of other confounders that have association with immigrant status, length of stay in Australia and various health outcomes. Hence, we ran random effect logistic regression models. Table 2 shows results of regression analysis for PH and MEH, and Table 3 shows regression results analysis for PSD and SRH. These regression results confirm the existence of healthy immigrant effect. However, the healthy immigrant effect varied according to the measure of health and immigrant group under consideration (Table 2 and Table  3 ). For example, controlling for all other confounding factor, the mean level of PH for people from Asians, ES speaking countries and from "other countries", with less than 10 years of duration in Australia is 22.3, 16.3 and 11.1 points respectively above the PH level of NB Australians. And all these differences are statistically significant, except the difference in physical health levels of FB people from "other countries". While the PH level of all FB groups declines with increase in the duration of residence but it still remains above the NB Australians except for people from "other countries". For example, the PH level of people from Asians and ES speaking countries with 11-20 years of duration of residence in Australia is 2.8 and 15.4 points respectively above the level of NB Australians, while the level of PH for people from "other countries" with 11-20 years of duration of stay in Australia is 4.5 points lower than NB Australians. However, all these difference are statistically insignificant except for people from ES speaking countries. Further reduction in health is observed for all FB groups who lived in Australia for more than 20 years with only statistically different for people from ES speaking countries. In short, people from Asia start being the healthiest but declining health rapidly and then health decline slowdowns while people from ES speaking countries sustaining their health relatively longer period and then their health levels drop rapidly. The PH of FB people from "other countries" drop continuously and more rapidly than the remaining FB groups.
FB people from Asia and "other countries" with less than 10 years of stay in Australia have slightly MEH advantage over NB Australians, although the advantage is not statistically significant. The MEH levels of people from "other countries" with 11-20 years and with more than 21 years of stay in Australia are lesser to MEH levels of NB Australians by 22 points and 15 points respectively and these differences are statistically highly significant. The level of MEH for Asians is also found to be declining with increase in their duration of residence in Australia. However, the MEH levels Asians with 11-20 years and more than 21 years are not statistically different from the NB Australians. The MEH of FB people from ES countries has also changed with their duration of stay in Australia. But, the changes are not statistically significant.
Interestingly, psychological distress levels decreases for people from ES countries and increases for Asians and for people from "other countries", as their duration of stay increases in Australia. While decrease in PSD for people from ES countries is statistically insignificant, but the increase in PSD for Asians and "other countries" is statistically significant. Unlike PH and MEH, even the Asians and people from "other countries" with less than 10 years stay in Australia have more PSD than the NB Australians, although they are statistically not different from the PSD level of NB Australians. Asians and people from "other countries" with 11-20 years of stay in Australia are having 1.3 and 2.0 points of additional PSD levels respectively than the NB Australians and these differences are statistically significant.
Analysis of self-rated health also showed differential 'healthy immigrant effect'. For example, the odds of reporting good health is 1.8 times more likely for Asians with less than 10 years of stay in Australia, in comparison to the odds of reporting good health by the NB Australians. And the difference is statistically significant. However, the self-reported health of Asians is at the same level as of NB Australians after more than 21 years of stay in Australia. The odds of reporting good health by FB people from ES countries is not statistically different from the NB ones, irrespective of their duration of residence in Australia. The odds of reporting good health changed from 2.1 to 0.65 in between FB people from "other countries" whose duration of stay is less than 10 years and more than 21 years respectively, in comparison to the odds of reporting good health by the NB Australians. And both these differences are statistically significant. 
Conclusion
Unlike many previous studies that examine healthy immigrant effect based on crosssectional data ignoring period and cohort effect, our study using 10 waves of longitudinal data brings out the dynamic nature of the association between migration and health in the Australian setting. This study confirms the existence of healthy
